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Abstract: This contribution proposes to update the Solution#26.
1. Introduction/Discussion
As indicated in the Solution#26, the location information with cell/TA granularity is not enough for some vehicle use cases. For example, while sending warning messages to vehicles running on the road of traffic jam or traffic accident, we need further location information of direction to determine whether the vehicles are running on the up lane or down lane of the same road. However, the current UE Mobility analytics in TS 23.288 does not indicate the order of the UE Locations per UE.
Table 6.7.2.3-1: UE mobility statistics
	Information
	Description

	UE group ID or UE ID
	Identifies a UE or a group of UEs, e.g. internal group ID defined in TS 23.501 [2] clause 5.9.7, SUPI (see NOTE 1).

	Time slot entry (1..max)
	List of time slots during the Analytics target period

	  > Time slot start
	Time slot start within the Analytics target period

	  > Duration
	Duration of the time slot

	  > UE location (1..max)
	Observed location statistics (see NOTE 2)

	      >> UE location
	TA or cells which the UE stays (see NOTE 3)

	      >> Ratio
	Percentage of UEs in the group (in the case of a UE group)



So, the Solution#26 proposes to add a NOTE as follows under the UE Mobility analytics i.e. proposes to implement the UE location order in the UE Mobility analytics.
NOTE 4:	If target of analytics reporting is an individual UE or multiple UE locations are provided, UE locations will be in the order of which the UE passes through.
However, how to implement the UE location order in the UE Mobility analytics is unknown. So, the following FFS is left:
Editor's note:	It is FFS on how to implement the order of the UE locations in the UE Mobility analytics.
This contribution proposes two alternative solutions to remove the FFS:
-	Alt#1, update the UE Mobility analytics i.e. add a list of timestamps or orders for each UE location in the “> UE location (1..max)” during the current “duration” parameter; 
-	Alt#2, does not update the UE Mobility analytics but proposes that NWDAF does not aggregate the UE locations in a long duration but provides the UE location one by one in their own time period, i.e. the “UE location (1..max)” in the UE Mobility analytics has only one UE location which indicates the UE is located in this UE location in the duration from the time slot start.

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-81.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc100854227][bookmark: _Toc16592]6.26	Solution #26: Finer granularity of location information based on cell sequence
[bookmark: _Toc100854228][bookmark: _Toc21348]6.26.1	Description
Location information with cell/TA granularity is not enough for some vehicle use cases. For example, while sending warning messages to vehicles running on the road of traffic jam or traffic accident, we need further location information of direction to determine whether the vehicles are running on the up lane or down lane of the same road.
To decide the direction information, we can use the information of cell sequence that the vehicle has went through. Unlike traditional UEs (e.g. mobile phones carried by people) moving irregularly, vehicles can only run forward (cannot run back and forth) along the road so vehicles driving in the same direction of the road tend to go through the same sequence of cells. 
[bookmark: _Toc20416][bookmark: _Toc100854229]6.26.2	Procedures
Firstly, a UE Location order indicator should be added in the Analytics Filter information when consumer NF would like to request or subscribe the UE Mobility analytics. The UE Location order indicator indicates the NWDAF should derives the UE Mobility analytics in a UE Location order.
UE mobility analytics is specified in section 6.7.2 of TS 23.288 [5]. The following table is the output analytics of UE mobility statistics. Multiple UE locations can be provided in the indicated time slot. However, there is no clear indication about the order of those locations (cells). To determine the direction of location information using cell sequence, we need to add a new NOTE4 as follows to make the multiple locations are in the right order. Other procedures such as how to subscribe/notify this location information are the same as section 6.7.2 of TS23.288.
Table 6.7.2.3-1: UE mobility statistics
	Information
	Description

	UE group ID or UE ID
	Identifies a UE or a group of UEs, e.g. internal group ID defined in TS 23.501 [2] clause 5.9.7, SUPI (see NOTE 1).

	Time slot entry (1..max)
	List of time slots during the Analytics target period

	  > Time slot start
	Time slot start within the Analytics target period

	  > Duration
	Duration of the time slot 

	  > UE location (1..max)
	Observed location statistics (see NOTE 2, 4)

	      >> UE location
	TA or cells which the UE stays (see NOTE 3)

	      >> Ratio
	Percentage of UEs in the group (in the case of a UE group)



NOTE 1:	When target of analytics reporting is an individual UE, one UE ID (i.e. SUPI) will be included, the NWDAF will provide the analytics mobility result (i.e. list of (predicted) time slots) to NF service consumer(s) for the UE.
NOTE 2:	If Visited AOI(s) was provided in the analytics request/subscription, the UE location provides information on the observed location(s) that the UE or group of UEs had been residing during the Analytics Target Period.
NOTE 3:	When possible and applicable to the access type, UE location is provided according to the preferred granularity of location information.
NOTE 4:	If target of analytics reporting is an individual UE or multiple UE locations are provided, UE locations will be in the order of which the UE passes through.
Editor's note:	It is FFS on how to implement the order of the UE locations in the UE Mobility analytics.
To implement the order of the UE locations in the UE Mobility analytics, this solution proposes two alternative solutions:
-	Alt#1, update the UE Mobility analytics i.e. add a list of timestamps or orders for each UE location in the “> UE location (1..max)” during the current “duration” parameter; 
-	Alt#2, does not update the UE Mobility analytics but proposes that NWDAF does not aggregate the UE locations in a long duration but provides the UE locations one by one in their own time period, i.e. the “UE location (1..max)” in the UE Mobility analytics has only one UE location which indicates the UE is located in this UE location in the duration from the time slot start.
[bookmark: _Toc30488][bookmark: _Toc100854230]6.26.3	Impacts on Existing Nodes and Functionality
Consumer NF (e.g. AMF):
-	Should include a UE Location order indicator into the Analytics Filter when it would like to request/subscribe the UE Mobility Analytics in a UE Location order.
NWDAF:
-	When NWDAF receives a UE location order indicator in the Analytics Filter to request/subscribe the UE Mobility Analytics:
-	Alt#1, the NWDAF adds a list of timestamps or orders for each UE location in the “> UE location (1..max)” during the current “duration” parameter; 
-	Alt#2, NWDAF does not aggregate the UE locations in a long duration but provides the UE location one by one in their own time period, i.e. the “UE location (1..max)” in the UE Mobility analytics has only one UE location which indicates the UE is located in this UE location in the duration from the time slot start.
* * * * End of changes * * * *
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